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Other compounds which can be screened in accordance 
with the invention include but are not limited to small 
organic molecules that are able to gain entry into an 
appropriate cell and affect the expression of the GLUTX gene 
5 or activity of GLUTX protein. 

Computer modelling and searching technologies permit 
identification of compounds, or the improvement of already 
identified compounds, that can modulate GLUTX expression or 
activity. Having identified such a compound or composition, 

10 the active sites or regions are identified. Such active 
sites might typically be a binding for a natural modulator 
of activity. The active site can be identified using 
methods known in the art including, for example, from the 
amino acid sequences of peptides, from the nucleotide 

15 sequences of nucleic acids, or from study of complexes of 
the relevant compound or composition with its natural 
ligand. In the latter case, chemical or X-ray 
crystallographic methods can be used to find the active site 
by finding where on the factor the modulator (or ligand) is 

2 0 found. 

Next, the three dimensional geometric structure of 
the active site is determined. This can be done by known 
methods, including X-ray crystallography, which can 
determine a complete molecular structure. On the other 

25 hand, solid or liquid phase NMR can be used to determine 
certain intra-molecular distances. Any other experimental 
method of structure determination can be used to obtain 
partial or complete geometric structures. The geometric 
structures may be measured with a complexed modulator 

30 (ligand), natural or artificial, which may increase the 
accuracy of the active site structure determined. 

If an incomplete or insufficiently accurate 
structure is determined, the methods of computer-based 

- 64 - 



PATENT 

Attorney Docket No, MPI1998-021DV3 {M} 

numerical modelling can be used to complete the structure or 
improve its accuracy. Any recognized modelling method may 
be used, including parameterized models specific to 
particular biopolymers such as proteins or nucleic acids, 
molecular dynamics models based on computing molecular 
motions, statistical mechanics models based on thermal 
ensembles, or combined models. For most types of models, 
standard molecular force fields, representing the forces 
between constituent atoms and groups, are necessary, and can 
be selected from force fields known in physical chemistry. 
The incomplete or less accurate experimental structures can 
serve as constraints on the complete and more accurate 
structures computed by these modeling methods. 

Finally, having determined the structure of the 
active site, either experimentally, by modeling, or by a 
combination, candidate modulating compounds can be 
identified by searching databases containing compounds along 
with information on their molecular structure. Such a search 
seeks compounds having structures that match the determined 
active site structure and that interact with the groups 
defining the active site. Such a search can be manual, but 
is preferably computer assisted. These compounds found from 
this search are potential GLUTX modulating compounds. 

Alternatively, these methods can be used to identify 
improved modulating compounds from a previously identified 
modulating compound or ligand. The composition of the known 
compound can be modified and the structural effects of 
modification can be determined using the experimental and 
computer modelling methods described above applied to the 
new composition. The altered structure is then compared to 
the active site structure of the compound to determine if an 
improved fit or interaction results. In this manner 
systematic variations in composition, such as by varying 



PATENT 

Attorney Docket No. MPI1998-02 1DV3 (M) 

side groups, can be quickly evaluated to obtain modified 
modulating compounds or ligands of improved specificity or 
activity. 

Examples of molecular modelling systems are the 
5 CHARMm and QUANTA programs (Polygen Corporation; Waltham, 
MA) . CHARMm performs the energy minimization and molecular 
dynamics functions. QUANTA performs the construction, 
graphic modelling and analysis of molecular structure. 
QUANTA allows interactive construction, modification, 

10 visualization, and analysis of the behavior of molecules 
with each other. 

A number of articles review computer modelling of 
drugs interactive with specific proteins, such as Rotivinen 
et al., ^cta Pharmaceutical Fennica 97:159-166, 1993; Ripka, 

15 New Scientist 54-57 (June 16, 1988); McKinaly and Rossmann, 
Annu, Rev. Pharmacol. ToKiciol. 29:111-122, 1989; Perry and 
Davies, OSAR: Quantitative Structure-Activity Relationships 
in Drug Design, pp. 189-193 (Alan R. Liss, Inc. 1989); Lewis 
and Dean, 1989 Proc , R. Soc . Lend. 236:125-140 and 141-162, 

20 1980; and, with respect to a model receptor for nucleic acid 
components. Askew et al., J. Am, Chem. Soc. 111:1082, 1989. 

Other computer programs that screen and graphically depict 
chemicals are available from companies such as BioDesign, 
Inc. (Pasadena, CA.), Allelix, Inc. (Mississauga, Ontario, 

25 Canada), and Hypercube, Inc. (Cambridge, Ontario). Although 
these are primarily designed for application to drugs 
specific to particular proteins, they can be adapted to 
design of drugs specific to regions of DNA or RNA, once that 
region is identified. 

3 0 Although described above with reference to design 

and generation of compounds which could alter binding, one 
could also screen libraries of known compounds, including 
natural products or synthetic chemicals, and biologically 
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